Nanoparticles of quaternized chitosan derivatives as a carrier for colon delivery of insulin: ex vivo and in vivo studies.
The aim of the present study was to develop insulin nanoparticulate systems by using chitosan (CS), triethylchitosan (TEC) and dimethyl-ethylchitosan (DMEC, a new quaternized derivative of chitosan) for colon delivery. The nanoparticles were prepared by the polyelectrolyte complexation (PEC) method. Particle size distribution, zeta potential and polydispersity index of the nanoparticles were determined using dynamic light scattering technique. Transmission electron microscopy (TEM) was also used to observe the morphology of the nanoparticles. It was found that the nanoparticles carried positive charges and showed a size distribution in the range of 170-270 nm with spherical morphology and smooth surface structure. The amount of insulin loaded into the nanoparticles was determined by measuring the association efficiency and also the content of insulin in the nanoparticles. Insulin loading was found to be more than 80% for all of the nanoparticles. In vitro release studies showed a small burst effect at the beginning and then a sustained release characteristic for 5h. Ex vivo investigations revealed better insulin transport across the colon membrane of rats for nanoparticles made with quaternized derivatives than those made of chitosan. In vivo studies in rats have showed enhanced colon absorption of insulin by using these nanoparticles compared to free insulin in diabetic rats. The insulin absorption from the rat's colon was evaluated by its hypoglycemic effect.